Reporter gene expression vectors have streamlined the dissection of promoters and the analysis of their regulatory elements. It is generally assumed that the vector has no influence on the activity of the promoter. This is a dangerous assumption because any 6-bp recognition sequence will occur on average approximately once every 4 kb, and more frequently, if as little as one deviation from a perfect sequence match is permitted. For example, Kushner et al. (10) have shown that plasmids derived from the pUC series contain a functional AP-1 site that can affect the activity of promoters cloned into the multiple cloning site a few hundred bases away. This site, TGAG ACA, differs from the consensus, TGA(G/C)TCA, at a single nucleotide. AP-1 responds to activation of protein kinase C and cross-talks with a variety of other pathways, including steroid hormone receptor signaling. These data suggest that other cryptic AP-1 sites in vector sequences could potentially be impacting on promoter analyses under a variety of circumstances.
In 1988, we described a series of luciferase reporter vectors that have been used widely in promoter analyses, particularly the promoterless vectors pXP1 and pXP2 (12). These vectors, like most reporter vectors, contain a fragment from simian virus 40 (SV40) that encompasses the small t intron. A perfect AP-1 site is present in this fragment, although not in the intron itself. Another fourteen instances of sequences containing a single mismatch to a perfect AP-1 site are present in pXP1 and pXP2. Table 1 lists examples of documented, functional AP-1 sites that differ by one or more bases from the consensus.
To assess whether some potential AP-1 sites can indeed be functional in the context of our luciferase vectors, we have made sequential deletions that remove three of these sites, including the complete match in the SV40 fragment and two single mismatches similar to that in the cryptic site in pUC vectors. These deletions were made in both the promoterless luciferase vector pXP2 and in a derivative, pHHLuc, that contains the basal mouse mammary tumor virus (MMTV) promoter (-225 to +99) plus the hormone response elements that are activated by binding glucocorticoid or progesterone receptors (3,13). The first deletion ( ∆ 1) removes one potential AP-1 site, and the subsequent deletion ( ∆ 2) removes an additional two sites, including the perfect AP-1 site downstream of the small t intron (Figure 1) .
The pHHLuc, pHHLuc ∆ 1 and pHHLuc ∆ 2 vectors were transiently transfected into the glucocorticoid-responsive Ltk-mouse fibroblast cell line. To correct for transfection efficiency, luciferase activity was normalized to the β -galactosidase activity resulting from co-transfection of the plasmid pCH110 (6). Figure 2A depicts the basal levels of promoter activity from each of the luciferase vectors. While pHHLuc ∆ 1 activity was identical to that of pHHLuc, the second deletion construct, pHHLuc ∆ 2, supported only 20% of the luciferase activity seen with the other two constructs. This decrease might be attributable to the removal of one or
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Vol. 27, No. 2 (1999) Figure 1 . Construction of luciferase vectors lacking potential AP-1 sites. Sequential deletions were made in the promoterless luciferase vector pXP2. The first deletion, ∆ 1, removed 663 bp of sequence between Ssp I and Apa I sites that included one imperfect AP-1 site. Using the ∆ 1 vector, removal of a 431-bp PflMI-Ssp I fragment deletes one imperfect and one perfect match to the consensus AP-1 site to create pXP2 ∆ 2. The same deletions were introduced into the vector pHHLuc, a derivative of pXP2, containing the MMTV promoter sequences inserted at the Bgl II site upstream of the luciferase gene. Potential AP-1 sites in the deleted sequences are indicated by the stippled boxes. GenBank ® Accession Nos. of the vectors described here include: pXP2, AF093682; pXP2 ∆ 1, AF093684; pXP2 ∆ 2, AF093685; pHHLuc, AF093686; pHHLuc ∆ 1, AF093687 and pHHLuc ∆ 2, AF093688.
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both of the potential AP-1 sites in the sequences deleted in pHHLuc ∆ 2.
Next, we tested steroid induction of the series of pHHLuc vectors by treating transiently transfected Ltk-cells with 40 nM dexamethasone, which is a synthetic glucocorticoid, for 20 h before harvest. While there was a decrease in the absolute magnitude of hormone induction of pHHLuc ∆ 2, it was proportional to the decrease in basal activity observed in Figure 2A . Thus, neither the fold-induction of pHHLuc ∆ 2 nor pHHLuc ∆ 1 was affected by the removal of the potential AP-1 sites (Figure 2B) indicating that, at least under these conditions, steroid responsiveness is not significantly affected by the presence or absence of these sites.
Because of the concern of whether putative binding sites in vector sequences interfere with promoter analyses, potential AP-1 sites were removed from the widely used pXP2 and pHHLuc vectors. Similarly, putative AP-1 sites have been removed from commercial vectors, such as GL3 (Promega, Madison, WI, USA). While it is not clear that removal of the perfect AP-1 site in our luciferase vectors is responsible for the decrease in the basal promoter activity shown in this study, there is obviously some contribution from the vector sequences. As a result, pXP2 ∆ 2 will be a useful expression vector for the study of promoter sequences when cryptic AP-1 sites could confound the analysis. 1989 
Promoter
AP-1 site Reference
Adenovirus E3 T T AGTCA (7) IL-2, proximal T CAGTCA 
Adaptor-Aided PCR to Identify T-DNA Junctions in Transgenic Plants
BioTechniques 27:222-226 (August 1999) The detection of a single-copy transgene in transgenic plants can be one of the difficult steps in transformation experiments. Several ideas have been presented to circumvent the problem. These include inverse polymerase chain reaction (PCR), random primed gene walking and two-stage, ligationmediated PCR (1,3,5) . Most of them suffer from low efficiency. We have devised a new method to detect a junction point where transfer DNA (T-DNA) was fused to plant host DNA. We believe that this method could also be extended to clone the flanking DNA, thereby helping to characterize it. Because the transgenic plants were obtained by pBI121-based vectors (4), all the transgenic plants were assumed to carry the nos-npt II gene as a plant-selectable marker near the right border of T-DNA. Our method is the combination of the steps of different techniques that include inverse PCR, amplified fragment-length polymorphism (AFLP), enrichment by membrane hybridization and PCR amplification (2).
The first step involves restriction digestion of plant DNA with Taq 1 enzyme, as in the case of inverse PCR. Then, instead of self-ligating the fragments, a Taq 1 adaptor was ligated to Taq 1-digested plant DNA. One hundred nanograms of DNA were digested with 5 U of Taq 1 at 65°C overnight. An adaptor was made by boiling a mixture of two oligonucleotides at 94°C for 2 min followed by annealing them at room temperature. The primer sequence used to make the adaptor are as follows: P1: 5 ′ -gatcagggtacgcagtctac-3 ′and P2: 5 ′ -cggtagactgcgtaccct-3 ′ . The adaptor was ligated to the DNA in a 20-µ L reaction mixture containing 3 µ M adaptor, 100 ng of plant DNA, 2 µ L 10 ×T4 DNA Ligase buffer and 1 µ L of T4 DNA Ligase (both from Promega, Madison, WI, USA) at 14°C for 1 h. The ligation mixture was then cleaned by a GENECLEAN ® Kit (Bio 101, Vista, CA, USA) to remove excessive adaptor and DNA fragments that can be too long to amplify by PCR or too short to contain T-DNA fragment (ca. 550 bp) plus plant DNA. A PCR is performed using the adaptor-ligated DNA to amplify the DNA fragments carrying the adaptor using only primer 1. The thirty-two cycles of amplification consist of 94°C denaturation for 20 s, 58°C annealing for 30 s and 72°C extension for 90 s.
The second step is the enrichment of target sequence. The 760-bp fragment of pBI121 was generated by double digestion with the restriction enzymes Pvu II and Bgl II. It was then subcloned into the Eco ICR1 and BamH1 site of pUC19 ( Eco ICR1 is an isoschizomer of Sac 1 but generates blunt ends). The resulting recombinant plasmid, pUC-N8, contained 5 ′ end of the nos-npt II gene and the right border sequence of T-DNA. For enrichment of target sequence, 2 µ g of pUC-N8 in 20 µ L of water were denatured by adding equal volumes of 0.4 M NaOH, 1.5 M NaCl and then spotted onto a nylon membrane (3 ×3 mm in size; Boehringer Mannheim, Indianapolis, IN, USA). After air drying, the membrane was baked in 80°C oven overnight and kept at room temperature until use. The amplified plant DNA obtained from step one was then hybridized to the membrane overnight and washed stringently. Hybridization was done in 500 µ L vol in a 1.5-mL microcentrifuge tube at 68°C overnight with gentle agitation. The hybridization buffer contained 5 × standard saline citrate (SSC), 1% blocking reagent (Boehringer Mannheim), 0.5% (wt/vol) N -laurylsarcosine and 0.02% (wt/vol) sodium dodecyl sulfate (SDS). Following hybridization, the filter was washed twice (15 min per wash) in 2 ×SSC, 0.1% SDS at 68°C and three times (15 min per wash) in 0.1 × SSC, 0.1% SDS at room temperature. Bound DNA was then eluted in 100 µ L water by boiling the membrane for 5 min.
The third step is the PCR amplification of target sequence with the primer P1 using the eluted DNA as template. Three microliters of the eluted DNA samples were used for PCR amplification with the adaptor P1 as a primer. The 30-µ L reaction mixture contained 200 µ M of dNTPs, 4 µ M adaptor P1 as a primer, 1.5 mM MgCl 2 , 3 µ L 10 × Taq Benchmarks Vol. 27, No. 2 (1999) 
